Aim: In Japan, trauma surgery training remains insufficient, and on-the-job training has become increasingly difficult because of the decreasing number of severe trauma patients and the development of non-operative management. Therefore, we assessed whether a 1-day cadaver-based seminar is effective for trauma surgery training.
INTRODUCTION

I
N JAPAN, TRAUMA surgery training remains insufficient, and on-the-job training has become increasingly difficult because of the decreasing number of severe trauma patients and the development of non-operative management. Off-the-job training courses using animals or cadavers have been held in other countries. Advanced Trauma Operative Management (ATOM) and Definitive Surgical Trauma Care (DSTC) are off-the-job training courses using animals. 1, 2 These two animal courses have Japanese branch offices, and have been held in Japan recently. However, it is not easy to attend the course, because of the expensive attendance fee (> ¥200,000). Definitive Surgical Trauma Skills (DSTS) and Advanced Surgical Skills for Exposure in Trauma (ASSET) are off-the-job training courses using cadavers. 3, 4 These two cadaver courses do not have Japanese branch offices.
In Japan, surgical training using cadavers was initiated by Murakami et al. in 2003. 5 However, there was some legal doubt, because there was no law that certified medical doctors could use cadavers for surgical training. "Guidelines for surgical training using cadavers" was announced by the Japan Surgical Society and the Japanese Association of Anatomists in 2012. The guidelines justify that medical doctors can use cadavers for surgical training under existing Japanese law. 6 After publication of the guidelines, the Japanese Ministry of Health, Labour and Welfare publicly recruited for "The project of surgical training using cadavers" in 2012. Tokyo Medical University was chosen as one of the six members in the project. We publicly offered a 1-day cadaver-based educational seminar to discuss trauma surgery.
METHODS
T HE PRESENT STUDY was approved by the institutional review board of the faculty of Tokyo Medical University (IRB: 2139).
Setting
We held 11 1-day seminars from January 2013 to March 2014. In each of the seminars we used three cadavers. All cadavers were embalmed with formalin solution. Participants were divided into three groups (A, highly experienced; B, experienced; C, little-experienced) based on experience and clinical careers. The following criteria included surgery board certification (SBC: yes or no), post-graduate year (PGY), and pre-seminar self-assessment of confidence levels (SACL) for 21 surgical skills: A, SBC-yes and high confidence (average SACL, >7 points); B, SBC-yes and middle confidence (average SACL, 3-7 points), SBC-no and middle confidence and PGY ≥7; C, SBC-yes and low confidence (average SACL, <3 points), SBC-no and middle confidence and PGY <7, SBC-no and low confidence. They carried out 21 surgical skills on the cadavers as shown in Figure 1 . In addition, we conducted a mini-lecture using a slide presentation before each section to confirm what participants were expected to do.
The participants answered the questionnaires including the SACL for the 21 skills (10-point visual analog scale scores, as follows: 0 points, cannot do at all; 5 points, can do with help of an adviser; 10 points, can do independently) and an evaluation of the contents before, just after, and a half-year after the seminar. We asked participants to answer these questionnaires before and a half-year after via e-mail (Fig. 2) .
Statistical analysis
Evaluation and analysis of all data was carried out using Microsoft Excel 2013 for Windows (Microsoft, Redmond, WA, USA) with paired t-tests. P-values < 0.0167 (=0.05/3 with a Bonferroni correction for multiple comparisons) were considered to be statistically significant.
RESULTS
A TOTAL OF 135 participants were divided into three groups, as follows: A, n = 50; B, n = 44; C, n = 41, then completed the seminar. The answers of all 135 participants were returned in "pre", "post", and "after a half-year" questionnaires (response rate 100%) ( Table 1) .
The SACL improved in all skills between before and just after the seminar (4.8 AE 3.5 vs. 7.1 AE 2.6, P < 0.0001, n = 135); however, they decreased between just after and a half-year after the seminar (7.1 AE 2.6 vs. 6.8 AE 2.9, P < 0.0001). Examining these results according to each skill, the SACL decreased in the following skills between just after and a half-year after the seminar, respectively (P < 0.0167): left anterior thoracotomy and aortic clamp (7.7 AE 2.3 vs. 7.4 AE 2.8), bilateral anterior thoracotomy (7.2 AE 2.5 vs. 6.8 AE 2.9), atrial injury (5.4 AE 2.4 vs. 5.0 AE 2.6), trauma laparotomy (8.0 AE 2.5 vs. 7.6 AE 3.0), portal triad clamp (7.7 AE 2.7 vs. 7.3 AE 3.2), liver package (7.5 AE 2.6 vs. 7.1 AE 3.0), left medial visceral rotation (6.8 AE 2.8 vs. 6.2 AE 3.1), and right medial visceral rotation (6.7 AE 2.9 vs. 6.2 AE 3.2) ( Table 2) .
We analyzed these results for each of the three groups. The SACL improved in all skills between before and just after the seminar in all groups (A, 6.8 AE 2.8 vs. 8.4 AE 1.9; B, 4.8 AE 3.3 vs. 7.2 AE 2.5; C, 2.3 AE 2.9 vs. 5.4 AE 2.6; P < 0.0001). The SACL did not change significantly in all skills between just after and a half-year after the seminar in group B (7.2 AE 2.5 vs. 7.1 AE 2.6; P > 0.0167). Examining these results according to each skill, the SACL decreased in the following skills between just after and a half-year after the seminar, respectively, in group C (P < 0. Additionally, we analyzed these results according to workplace, that is, emergency center or non-emergency center. The SACL did not change significantly in all skills between just after and a half-year after the seminar among members of groups A and B belonging to an emergency center (A, 8.6 AE 1.7 vs. 8.7 AE 1.7; B, 7.4 AE 2.4 vs. 7.6 AE 2.4; P > 0.0167) and C group members belonging to a nonemergency center (4.3 AE 2.2 vs. 4.1 AE 2.9; P > 0.0167) ( Table 4) .
DISCUSSION
W E DEVELOPED AN original cadaver-based educational seminar for trauma surgery cooperating with the Department of Anatomy (Tokyo Medical University, Tokyo, Japan). We started the seminar in 2007 for the faculty, residents, and medical students of our department, and surgeons of affiliated hospitals. This seminar was continued eight times until 2011, and the cumulative total of participants was 93. We asked the participants to answer simple questionnaires before and after the seminar. The number of skills that participants thought to be able to do by themselves increased in 72.5% of the participants, and all participants answering this seminar questionnaire believed it to be useful for trauma surgery education. 7 We confirmed whether our seminar conformed with the "Guidelines for surgical training using cadavers" after the guidelines were announced in 2012. At first, our seminar corresponded with "It established skill, however difficult for training on the job or on the animal model because of its high level technique" which is one of the regulated conditions of the guidelines. We confirmed the legal conditions next. We received approval from the Tokyo Medical University body donation society "Toju-kai" and we obtained consent from the donors and their families while the donors were alive. Furthermore, we consulted with the Tokyo Medical University Medical Ethics Committee and obtained approval. Finally, we confirmed that our seminar was fully compliant with the guidelines. Afterwards, we re-started our seminar for not only our university and affiliated hospitals, but also other universities or hospitals by public announcement.
The ASSET course adopts a five-point SACL (ranging from 1 [little confidence] to 5 [extreme confidence]) for the participants, and reported that SACL improved after the course. 4 Our seminar adopted a 10-point SACL. We subdivided the point score to understand participants' confidence in detail. The SACL improved in all skills between before and just after the seminar among all participants. The results were the same when we re-analyzed this in the three experienced groups. We also added a free-response column in the questionnaire just after the seminar. The impressions were different depending on the background of the participants. The emergency specialists and surgeons answered that this seminar was very effective for trauma surgical education. The residents answered that this seminar was effective; however, they felt anxiety in practicing skills by themselves. Furthermore, the skills that participants desired to develop were also different, depending on the background.
There are few reports about cadaver surgical training courses for trauma that analyze the retention of participants' skills. Gunst et al. 8 undertook an original 1-day trauma exposure course with cadavers. They also adopted a 5-point SACL for the total of 18 participants as assessment before, immediately after, and several months (median, 6 months) after the course. They reported that SACL improved after the course, and did not decline several months after. However, this was a limited result because the number of participants was small. We e-mailed questions to participants, including a SACL, regarding 21 surgical skills a half-year after the seminar. The SACL decreased in all skills between just after and a half-year after the seminar among all participants. Examining this result according to each skill, the SACL decreased in several skills between just after and a half-year after the seminar. The all-participants' results were almost the same as group C participants' results. This means that group C participants' results affected the all-participants' results.
The SACL decreased in all skills between just after and a half-year after the seminar among group A, although the SACL did not decrease in each skill. We supposed that group A contained many general surgeons who engaged in little trauma surgery, and their confidence affected group A's result. To examine this supposition, we re-analyzed 
A, highly experienced; B, experienced; C, little-experienced; PGY, post-graduate year.
these results according to workplace, namely, emergency center or non-emergency center. The SACL did not decrease in all skills between just after and a half-year after the seminar among participants in group A and B who worked in an emergency center. The SACL also did not decrease in all skills between just after and a half-year after the seminar among participants in group C who worked at a non-emergency center. However, the number of participants in this subgroup was small (n = 8), and four of them were orthopedists or general surgeons who were applying for board certification. Our results suggest that participants who belong to an emergency center in which trauma surgery was practiced usually can maintain the skills. Therefore, practicing skills covered by the seminar is effective for skills retention. We also added a free-response question by e-mail, asking whether participants practiced skills in their clinical work a half-year after the seminar. The cumulative number of practiced skills are shown in Table 5 . Some participants answered that they were able to practice skills for cases in which they had never attempted operations before. The answer of a veteran neurosurgeon (PGY33) was impressive. He encountered an acute The participants answered the questionnaires including a self-assessment of confidence levels for 21 surgical skills (0 points, cannot do at all; 5 points, can do with help of an adviser; 10 points, can do independently). P-values < 0.0167 (=0.05/3 with a Bonferroni correction for multiple comparisons) were considered to be statistically significant.
airway obstructive case in which he could not perform oral intubation, so he successfully performed a cricothyroidotomy, which he had never attempted before. Many participants answered that they wanted to practice skills when they encountered cases. Some gastroenterological surgeons answered that the vascular repair skill was helpful in treating unexpected bleeding at scheduled operations. Some senior participants answered that the seminar was useful in teaching operative skills for residents.
Regarding the evaluation method for the seminar participants, we adopted only a 10-point SACL. Some recent ASSET courses have adopted other evaluation methods. Shackelford et al. reported measuring the time to complete vascular control, and the mean time decreased significantly after ASSET training. 9 Mackenzie et al. reported using the individual procedure score for evaluation, and the score increased after ASSET training. 10 We think that measuring the time to complete skills or adopting complex evaluation methods are doubtful for cadaver surgical training because these evaluations disturb the principal of our seminar, namely, "Teach clinical anatomy gently and by taking time", although those are better objective evaluations. Actually, participants often trained for the skills while they discussed their surgical experiences in their groups. Participants sometimes explained and taught about their specialties to group members, including instructors. There were many opinions voiced after the seminar that this minidiscussion was good.
We consider target participants to be senior residents, physicians, and surgeons who are working in an emergency The participants answered questionnaires including a self-assessment of confidence levels for 21 surgical skills (0 points, cannot do at all; 5 points, can do with help of an adviser; 10 points, can do independently). P-values < 0.0167 (= 0.05/3 with a Bonferroni correction for multiple comparisons) were considered to be statistically significant. *P < 0.0167 (=0.05/3); **P < 0.001; ***P < 0.0001. ns, >0.0167. A, Highly experienced group; B, experienced group; C, littleexperienced group. A free-response question was e-mailed to participants a half-year after the seminar, asking whether participants had practiced skills covered by the seminar in their clinical work.
(trauma) center, or surgeons who do not routinely engage in emergency care, but need to engage when trauma patients are brought to the hospital. In this study, the SACL did not decrease in all skills between just after and a half-year after the seminar among group B participants. Most in this group belonged to an emergency center, and had surgical skills. This was the reason why the retention of group B was high. Suitable participants for seminars might be similar to those in group B. The surgeons who do not routinely engage in emergency care, for example, gastroenterological surgeons, do not fully experience thoracic, vascular, retroperitoneal, pelvic, and extremities injury. The seminar provided a good training opportunity for them. Once the seminar provides the skill, they can practice it easily, because they already have basic surgical techniques. However, they lose confidence when time passes without practice. There are several reports about retention of laparoscopic surgical training and educational effect. These reports suggest that participating in the seminar repeatedly is effective for skills retention. 11, 12 Therefore, if the surgeons cannot practice the skills in their workplace, their repeated participation in the seminar seems to be effective to prevent losing confidence. Our seminars use cadavers fixed principally in formalin and thus participants could not experience the actual feeling of organs, observe bleeding, nor experience elasticity. Recently, we reported that the use of cadavers embalmed by the "saturated salt solution (SSS)" method, which was first developed by Coleman and Kogan, 13 contributed to solving such problems considerably.
14,15 Actually, we held a 1-day cadaverbased advanced educational seminar to discuss trauma surgery with SSS-embalmed cadavers in September, 2015.
CONCLUSIONS
A CADAVER-BASED SEMINAR PROVIDES more self-confidence just after the seminar for participants at all experience levels. This effect is not maintained after a half-year, except in participants who can practice the skills in an emergency center. Practicing and participating in the seminar repeatedly is suggested to be effective for skills retention in trauma surgery.
This may be the first report about cadaver surgical training that investigates skills retention after a half-year followup in detail.
